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Nitric Oxide Alleviates the Nickel Toxicity in Wheat Seedlings 


WANG Song-Hua, ZHOU Zheng-Yi, HE Qing-Yuan, Wang Xiao-Peng, 


SONG Li-Hong, LU Xiao-Ming 
( Life Science College, Anhui Science and Technology University, Bengbu 233100, China) 


Abstract: Effects of nickel on the growth of wheat seedlings cultivated in solution and the alleviation of nitric oxide (NO) 
on the nickel toxicity were explored . Treatment of nickel at 100 umol/L caused dramatically reduction in seedling growth, 
decrease in chlorophyll levels and increase in MDA levels, and the increase in the activities of anti-oxidant enzymes, su- 
peroxide dismutase (SOD) , guaiacol peroxidase (POD) , and glutathione S-transferase (GST) in leaves . However, pre- 
treatment of sodium nitroprusside (SNP) , a NO donor, at400 umol/L for 2 days alleviates significantly the nickel-induced 
symptom . The levels of chlorophyll and MDA in NO-pretreated seedlings were restored to the levels in the control . It is 
postulated that NO enhances the capacity of antioxidation in seedlings by increasing the activity of ascorbate peroxidase 
(APX) and glutathionein reductase (GR) , and the levels of glutathione, and mitigates reduction of contents of calcium and 
iron induced by nickel . 


Key words: Wheat ( Triticum aestivum); Nickel; Nitric oxide; Antioxidant enzyme 
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Fig.1 Effects of SNP (A) and Ni (B) at various concentrations on the growth of wheat seedlings 





























SE p« 0.05 

































































* Significantly different from controls, p «0.05 . 
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Fig .2 Effects of different treatment on the growth and the chlorophyll content of wheat seedlings 





CK: control; NO: 400 pmol/L SNP; Ni: 100 umol/L Ni; NO + Ni: 400 pmol/L SNP + 100 mol/L Ni 
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Fig. 3 Effects of different treatment on the MDA content (A), 


the H5 O, content (B) and the GSH content (C) in wheat leaves 


CK: control; NO: 400 umol/LSNP; Ni: 100 pmol/L Ni; 


NO + Ni: 400 pmol/L SNP + 100 umol/L Ni 
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1 PODO CAT[] APX[] GST] GR] SOD (U/ mg protein) 
Table 1 Effects of different treatment on the activities of POD[] CAT[] APX [] GST[] GR and SOD in wheat leaves 
Treatment POD activity CAT activity APX activity GST activity GR activity SOD activity 
CK 2.86+ 0.43c 64.40+ 4.32b 1.044 0. 02c 7.123: 0.82b 30.21 4.34b 38.32 + 1.24b 
NO 3.04 0.72c 60.23 2.89b 1.27 0. 16c 8.35 + 0.29b 28.39x 3.68b 37.39 € 3.81b 
Ni 5.58 0.76a 69.21+ 3.62b 1.42+0.06b 13.08 1.25a 38.644 2.95b 56.82+ 3.26a 
Ni + NO 3.964 1.13b 86.802 1.92a 2.07 0. 12a 14.48 0.67a 52.26+ 4.31a 61.34 4. 28a 
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2 Nu Caf] Fe (mg/ kg) 
Table 2 Effects of different treatment on the contents 
of Ni, Ca and Fe in wheat leaves 

Treatment Ni content Ca content Fe content 
CK 0.00b 57.2] € 2.36a 10.41+ 0.68a 
NO 0.00b 54.32+3.15a 11.22+ 1.26a 
Ni 3.65+ 0.32a 42.37 X 1.51c 7.032 0.44b 

Ni + NO 3.374 0.21a 49.98+ 1.83b 11.84 0.49a 
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